INTRODUCTION {#sec1-1}
============

It has long been believed that a needle biopsy of a musculoskeletal neoplasm does not provide adequate tissue for a definitive diagnosis. This belief is based on the agreement among the pathologists that mesenchymal tumors are among the most difficult pathologies to accurately diagnose. Open biopsy has an advantage when the amount of tissue retrieved for histopathology needs to be larger. However, open biopsy has a certain disadvantage of higher morbidity. \[[@ref1]\] Percutaneous needle biopsy is safe and recommended in the diagnosis of musculoskeletal masses. \[[@ref2]\] Despite increasing knowledge of spinal morphometry and experience with transpedicular fixation, the percutaneous biopsy has not been popularized as a method for percutaneous vertebral biopsy. \[[@ref3]\]

The first open transpedicular approach to vertebral corpus was made by Duncan and Ferguson \[[@ref4]\] in 1928. Robertson and Ball \[[@ref5]\] performed the first percutaneous biopsy of the spine in 1935. Finally, Stringham *et al*., \[[@ref6]\] presented the first percutaneous transpedicular vertebral biopsy in 1994. Pedicle can be used for a minimally invasive access to the vertebral corpus without damaging the adjacent vital structures. Stringham *et al*., \[[@ref6]\] have also emphasized on the importance of maintaining the integrity of the medial and inferior aspects of the pedicle because of the anatomic relationship to the neural elements.

The purpose of this article is to compare the adequacy and the reliability of open and percutaneous biopsies performed via transpedicular approach from spinal lesions located in the vertebral body and also to compare the similarity between initial radiological diagnosis and pathological diagnosis between thoracal and lumbar vertebral bodies.

MATERIALS AND METHODS {#sec1-2}
=====================

Thirty-three patients who had undergone transpedicular biopsy for the lesions located in the vertebral body were retrospectively evaluated. Seventeen patients were diagnosed by percutaneous transpedicular biopsy using an 11G jamshidi trocar (11 in the lumbar vertebrae, 6 in the thoracal vertebrae) \[[Table 1](#T1){ref-type="table"}\]. Sixteen patients were diagnosed by open transpedicular biopsy (9 in the lumbar vertebrae, 7 in the thoracal vertebrae) \[[Table 1](#T1){ref-type="table"}\]. Percutaneous transpedicular biopsies were performed under sedation and local anesthesia with C-arm fluoroscopy guidance \[[Figure 1](#F1){ref-type="fig"}\]. Open biopsies were taken under general anesthesia with C-arm fluoroscopy guidance after making a 4-5 cm skin incision in order to introduce a curette through pedicle to the corpus. The initial diagnosis of the lesions was made by an orthopedic surgeon and an expert radiologist before the biopsy procedure. Biopsy specimens were evaluated by an expert pathologist. In the end, the initial diagnoses and the histopathological diagnoses were compared. The obtained data were analyzed and statistically recorded in SPSS version 15.0. Data were evaluated by descriptive statistical methods (rate, mean, standard deviation) as well as quantitative parameters showing normal distribution of data for comparison with the Student *t*-test; abnormal distribution parameters were evaluated by the Mann-Whitney U test. Chi-square test for the comparison of qualitative data was used. Results were at 95% confidence intervals and *P* \< 0.05 was evaluated.
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RESULTS {#sec1-3}
=======

After histopathological evaluation, 13 of the 17 percutaneous biopsies' (76.5%) and 14 of the 16 open biopsies' (87.5%) specimens were adequate for diagnosis (*P* \> 0.05). Six patients had undergone second open biopsy because of inadequate specimen biopsies. Three of the 13 adequate percutaneous biopsy specimens were taken from the thoracal spine and 10 from the lumbar spine. Six of the 14 adequate open biopsy specimens were taken from the thoracal spine and 8 from the lumbar spine. The histopathological diagnosis and the initial diagnosis of the percutaneous biopsy patients were the same for 66.7% in the thoracal spine and 72.7% in the lumbar spine (*P* \> 0.05). The histopathological diagnosis and the initial diagnosis of the open biopsy patients were the same for 83.3% in the thoracal spine and 62.5% in the lumbar spine (*P* \> 0.05). No complication was observed in both groups.

DISCUSSION {#sec1-4}
==========

The accuracy of percutaneous spine biopsy is reported to range between 16% and 92%, and the complication rates are reported to range between 0% and 10%. \[[@ref3]\] The accuracy of percutaneous spine biopsy performed under fluoroscopy guidance was reported as 93.8% by Kamei *et al*., \[[@ref7]\] in a series of 128 cases. In this report, the accuracy for primer neoplasms was reported as 78.6% and 97% for metastatic neoplasms.

The adequacy of percutaneous spine biopsy performed under fluoroscopy guidance was reported as 88.7% by Dave *et al*., \[[@ref8]\] and as 87% under CT guidance by Kornblum *et al*., \[[@ref9]\] Kornblum *et al*., \[[@ref9]\] also reported that lumbar percutaneous biopsies were more accurate than thoracic percutaneous biopsies. The meta-analysis of Nourbakhsh *et al*., \[[@ref10]\] showed that there is no difference in terms of accuracy or adequacy between the percutaneous transpedicular biopsies performed under CT or fluoroscopy guidance.

The reports of CT-guided vertebral body biopsies have indicated that its reliability is 94% for osteolytic lesions and 75% for sclerotic lesions. \[[@ref11]\] For sclerotic lesions, Ghelman *et al*., \[[@ref12]\] recommended the use of trocar instruments rather than spinal needles. The disparity between the accuracy, the adequacy and the complication results could be attributed to the differences in diameter size of the biopsy needles used. Thus, in a cadaver study Fyfe *et al*., \[[@ref13]\] showed that an increase of the diameter of the biopsy needle by 2 mm increased the diagnostic value of the specimen from 59% to 90%. But the complication rate increases as the diameter of the biopsy needle increases. In our study, the adequacy of percutaneous transpendicular biopsy was found to be 76.4% and was found to be 87.5% for open transpedicular biopsy (*P* \> 0.05).

Percutaneous transpedicular biopsy has the disadvantage of having complications like bleeding, pneumothorax, nerve injury, and very rarely transient paresis, transient spinal analgesia, radiculopathy, paraplegia, meningitis and death. \[[@ref14][@ref15]\] No complication was observed in both groups but this may be due to the small number of patients in our study. Comparative prospective studies with more cases are needed to determine more definitive complication rates.

In contrast to the studies in the literature, Fidler and Niers \[[@ref16]\] stated that an open transpedicular approach has certain advantages over a percutaneous procedure in enabling the surgeon to perform block resection, and avoiding any damage to the pedicle wall, thus minimizing the possibility of contaminating the epidural space or paravertebral structures.

The accuracy of percutaneous biopsy has increased with the development of new techniques and imaging modalities. In appropriate cases, percutaneous transpedicular biopsy can be applied easily and quickly with local anesthesia and sedation. Open thoracal biopsy specimens have yielded the highest similarity ratio between the radiological initial diagnosis and the final pathological diagnosis and have been followed by percutaneous lumbar biopsy.

In our study, the adequacy of the specimen for determining a final diagnosis was higher in open biopsy than in percutaneous transpedicular biopsy (*P* \> 0.05). Also the adequacy was higher in the lumbar spine than in the thoracal spine in percutaneous transpedicular biopsy (*P* \> 0.05). The limited number of patients is the most important limitation of our study. Comparative prospective studies with more cases are needed to determine the reliability and the adequacy of open and percutaneous transpedicular biopsy in the thoracolumbar spine.
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